Altered glycosylation of acetylcholinesterase in APP (SW) Tg2576 transgenic mice occurs prior to amyloid plaque deposition.
Previous studies have shown that a minor glycoform of acetylcholinesterase (AChE) is increased in Alzheimer's disease brain and cerebrospinal fluid. This glycoform can be distinguished from other AChE species by its lack of binding to concanavalin A (Con A). In this study, the temporal relationship between AChE glycosylation and Abeta deposition was examined in Tg2576 mice. There was a significant (p < 0.05) difference in AChE glycosylation in Tg2576 mice compared with age-matched background strain control mice at 4 months of age. This difference in glycosylation was also observed in 8- and 12-month-old Tg2576 mice. In contrast, Abeta plaques were only seen in the Tg2576 mice at 12 months of age, and were not detected at 4 and 8 months of age. Soluble human-sequence Abeta was detected as early as 4 months of age in the transgenic mice. The altered AChE glycosylation was due to an increase in a minor AChE isoform, which did not bind Con A, similar to that previously observed to be increased in Alzheimer's disease brain and cerebrospinal fluid. The results demonstrate that in transgenic mice altered AChE glycosylation is associated with very early events in the development of AD-like pathology. The study supports the possibility that glycosylation may also be a useful biomarker of AD.